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5. Plasma diagnostics
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Recovering or decomposition of the real spectral line shape has always been an important
problem in the discharge plasma diagnostics. An experimentally registered spectral line profile is
a convolution of the real spectral line shape and instrument function. The instrument function can
destroy the real spectral line shape significantly, for example, it changes the width of the real
spectral line. To obtain the real value of the FWHM (the full width at half of maximum) it is
necessary to solve an inverse ill-posed task where small experimental uncertainties can cause large

deviations in the solution.

In this work we use for low-temperature discharge plasma diagnostics mercury 253,7 nm
spectral line, emitted from mercury isotope electrodeless discharge light source manufactured at

the Institute of Atomic Physics and Spectroscopy.

The measurements were performed by means of the scanning Fabry Perrot interferometer.
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Fig.1. The FWHM of experimentally registered Hg 253.7nm line profile (squares) and the FWHM of the
results after deconvolution by means of Tikhonov regularization method using two ways to determinate
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regularization parameter in dependence on the generator current. The Ar pressure is 10 Torr .
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The real value of the FWHM of the spectral line was obtained [Fig.1] solving the ill -posed task
by means of a regularization method, proposed by Tikhonov [1]. The mathematical model is
described in detail in the papers [2, 3].For methods of regularization the correct determination of
the parameter of regularization is very significant task. Therefore in this work we used two
independed methods to obtain it.

The influence of the instrumental function and absorption to the real width of the Hg 253.7
nm resonance line in dependence of discharge current, temperature of the radiating atoms, are
obtained.
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